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Field of the liivanthm 

The present invention tdates to iatpttsvemaHs m or relstiiig to Hie prooessiog o£ 
bast crops, and more particularly, but not esclustvely, to tbe processing o( Cannabis 
sativa^ better fcaogm as hginp. 

5 

BastcropscoitfMnaniimercore^sonwritneacanedalniid.8^^ 
outer fibrous layer. One ouch bast crop is henap. Hemp has a number of conunercial 
mea due to the properties of hs fibre, which inchide strength and resiKenoe. The fibre. 

10 <«*ich can be eKtiBctedfitMtt the orter fibrous lawyer ofa hemp stalk has a vm 

uses and may be a oonstitueot m the piodaciKm of paper; fibrd)0»d and rope- Hemp 
fHwe also has the c^aci^ to replace cottott as acon^onent dTtextiles. Withthe 
lifcdihood of gradual relaaation of strict legislative controls over cultivation and 
processing, hemp is likely to become increasingly attractive to finners as a valuable 

15 cash crop. 

The stalk ctfahen^ plant is senerally of snbstantiaSy rarcolar cross-section, 
having a fibrous outer layer or bast and an inner ooie or hind. The fibre of die plant is 
generally the more valuable commodity, althou£^ the huid has some uses. It is 
thetefi)re deairabieto separate tiie fibre from the hutd to yield a vsdue-added 
20 commodity. 

The pdndpal difficulty in processing hemp has been found to He in separating 
tbe fibre ftom tbehurd. This process is refiared to herein as deoorticatioin. 

A number of proposals have been suggested fbr separating tiw fibre flom &e 
huri The prm(%al category of decortication is mechanical separation. Of the 
25 mechanical operations. traditionaUy scntcbiog has been the most widely used. 

Scotdnsg involves manually beating fiie hemp stalkuntil the hurd is dislodged ftom 
the fibre. This is usually feOowed by a manual meoheuical stripping operation iiang a 
bladed scutching wheel to stsip the outer fibre aw^ fl-omthehord. As this method of 
decortication is geoeraUy a manual operation, it can be very labour-hjtensive and time- 
ao consuming and hence hiefficient. Scutching has therefijre not been found suitable ftir 
huge scale conunercial pn>eesi»ng of hemp. 

Other mechanical deooiticadoa methods hidude the use ofuHnisonios. wMdi 
employ sound waves to generate vibrations to break the bonds between fibre and hatd. 
Processing of hemp in a dnrilar manner to that of flasc has also been proposed. 
3B This method involves retting the hemp, diying and breaking the soKdified hurd untfl the 
fibre sqwraies Scorn the core. Agun this metiiod is time consuming and not generally 
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suited to laiBMKsile commwcOrf operas 

develop a method for deooiticBtio&by processaig fieshly eutlieaip stalks jfUdsh 
method bypasses the need for time consuming treatment prior to separatii^ huid from 
the fibre. PatentBppcJficationGB 1235387 is daected to ttopn>ceBBing of green hemp 
5 ^ead^IflalItataIkispa8sedt^ffo«8^^)ne^^the9talfc«q,lit 
toed fa xenujved ^e lie stalk is passed 

tWs method is that uneteaned stalks letnain after the process. Spcdficatkm GB 2205855 
treats plant stalks as soon as they are cut; however the buid is ramoved from die stalk 
by crushing the stalks betweea QrltndenL Specifications GB 693833 and US 546S464 
10 describe methods of processing which, while noc requiting time consuming 
l^eaimentoffto taw material, are not directed towards liie 
fteahly cut itont stalks, patticutoriy green hen?) stal^ 

**«>'«'ofsuchpiioraitmethodsissuitedtohroadacrepmdiicdonfa^ 
the harvesting ofthe hemp crop and efficiently 8eparBtii«tiieba8tflDmthehurdoftke 
15 harvested stalk on a commercial scale. 

^*«"t^P«^a»*ioiiWOW45573,1hedt$dosureofwbichi8incorpo^^ 
lw»em by reference describes a method and apparstua fiMT ptocessii® ihe gre^ 
stalk of a bast crop. To encowage the separation of the hmd fiom the bast, the bonds 
between fibre and the hurd are ruptured. The stalk is snbsequertly split and the 
ocposed hurd is stripped ftmn the bast by the abiarion of a toothed tolkr on the huid 

BoBdiuplmingis«tf&«*edbypassmgthegreeastalksbetweenacomplex ' 
oountewotalingpressu^ beferethe stelfc is split and stripped of the hurd 
Tins proposal is somewhat complex and requires significant powerto drive the loBetSL 

Ihe present invention provides an efifecUve alternative to fbregoiim 
proposals for the processing of a bast crop, and in particular, gwan or noiwetted bast 

CTOpS. 
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Sowimarv of th e IhvenHnjH 

30 ««>lkh«vmgafibrousouterpart(8kin)a«daaJnnerhurd.th^ 



35 



Btnkmgftestalkatatleastoiielocationalongtltestalklensthsoast^ 
Stat to bend at the at least ono k«ation iherd,y eausfcg fiBcture of the hurd ^ 
sialkat each striking location so as to expose at least part of the inner hurd; and 

separating at least part of the hmd fiom the skin. 
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B ^»«^«^ti«P«seatinventionpwvide8anied^ 
least <«B pla« stalk having a fibtiHw c«rt«r part (fl^^ 
conqmsmg the steps of: 

feeding tha stalk(s) to a bending dement; 

separating at least part of imw- huni flK»m the skm. 
'^^''7*^«»««'««'"«yt«a«ed8e,prefeablyablu^ 

16 i»fWidedrthasanedgeoverwMchthestaIkiaaybebe^ 

Tto^g meam my be in tha fonn of a plate, blade or the JOce. 

^taoaalysphttheskmJoogitudmallyandtheatoasubsequ^ 

tooaepnferedformc€thamv«tto«.tte 
«A^lly munedi^y by tte ««„„,«y strike. Ihis may be achieved by of 

tTl^ ^'^^ bending 

demem by about the v^dthofthe stalk, ftr example, by about IClSmm. Bothatit can 

^ u ^„ ^"-^"^ ^ P«««>t«8 longitudinal spliltL 

ofthe^Ianand -scoops- outth^hurdfiagmentfiomfliaakm. Ti^^ZlI^ 

35 "Mfflolithicelomem, for exampJei, by moulding. 



^P^antMdknaybestrudclvapluialftyafstrfld^ 
eacb, Btelkisfedto the bending demeDt. s^stzi^GoiSsaeusvor6oaso£c«ii.^ 
are each subjected to He &ictu« wd/or spKttipg foHowcd by removal of the bant. 
The pluial% of strildns means may be sequentiaUy deUvered to the bending 
B ^^tvmewsofaconvwortteHkesotlatttefteeendcfeachstxffi^ 

^ ' ^ ^^^vebr. the ^ttmg means may be associated with 

a loiov^ the spbttmsxneans fiammg&e, or part o^ the™* of a vaneirotor 

■ae ^ may be fisd to fto bending element by feeder means. Ite feeder means 
may be a pair of toilers through vMch the stalk is drown . 

10 The stalk may be "green", dry, semi-dry, retted or non-retted 

^'"fjodacconlingtofhepiesentiiiventioom^lncludetbca^ 
of observmg the growth pattern of the hemp plant m the field, whereupon harvestiT 

15 »»^»^<»^«ithatthestrengthofthebondbetweenthefibteandhurd 
varies at vanous stages of gro^ of the plant In a preferred embodiment, harvemng 
^d decortc^on a^ commenced when the plant is gree^ 

fi^sh greea lUe fibre of the staDc preferably remams suflBciently fine fbr tactile use, 
ti>^»tosay,priortoponenfem«aon.liehemppiairtstelkmaybehatve^ 
20 ^"^'"dsti^dofleavesusingknownmethods.Thehempmaybeharves^ 
to 80 d«o^S matun^ and pr^«hly before Ugnias fonn. Preferably the hen™ is 
harvestedbefore^c outer flb«.flnckens and most pi«fc«bly before the outer fibre 
tasb^dles. Before the adhesives between the h«d mui outer fibres hatden and most 
^^':t*'^'°^^^'°'^y«"^-5»^Priortoflowerin^ 

the p,e««t mveation. Tie end of the plaw «^ is refencd to harem as the bu^ 

/<>J»>««"adt8prooessmgofthestalkispmfemhfycommencedb^^ 
a^««ve brtwecn the 5b«,us outer layer and the inner dries. Normally this 'is 

wr^^ohoursofharvestingbutpn^blyinmiediatelyaftcrh^ 
30 ^««*typrocessinecommcncesnotmorethanl5minutesafterharvesti^ 
C^eno«nentofproces8i.«wfthm two miuutes of harvesting is paiticu^^^ 

In anQth«ra3pect,ihepres«t iiwentioapKwides 
stalkhavmeafibrousouterpartaadimmnerhunlooiiq^isfaig: 
35 "eansferfeedrng the stalks for processhjg; 

a deeordeator for decortieatiiig the fed stalks oomprismg; 
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a beadins elemeol to wMchthe aalks awfed at apredetennmed speed- 

^ent and to thereby fiacture the W acroes the stalkamtfor toagitudmaUy splitihe 
various locations along thagtalfc length, wherein thfi^stt^ 
5 waves to separate the huna from the fibrous outer imrfihc stalk. 

Ite biding deM may bean edg^ preferably a blunt e^ga Hie bending 
deme«^teapla.eorti*Iikall«be„di^ 

J^r""^ 
oritm^beamonu^ed Pr^lytl^ 

feeder Kdlersmdudeacyl^^ 

©ctendmgBlongthetoUerlength. WhenfiwdBfMlIerBataenmW . 
f«»^'»ythefeed<.xone«isnecessa,y,asthepn-n«^^^ 

b^Zf^Tr? ^^'^'"^l-^'^-tproperfeed control, the stalks^l 
befon=edthroughthedecoxticatoratthemteafthen««;thia«^ 

20 ^I^t^"''" ^^--«or^inadditiontoaflatt«erv,Ui3 

j^*^«^«"^dabove.thepIuralityrf8triIdnemeans«n^bedeHv^ 
e^J^11«..nldngn«^ 

on«r«t.^f*^^^T' '^•'^ ^ feeder x«Ue« «v 

^Tr^ Theposition oftha 

be «4justaMe winlrtthe feeder loaexa^ending elen«H* may be fixed 
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a4fttstalt]e. 



el^eirt that fliat perfW a tot strDcc ami an Msodated se^ 
perfoxxns a second suite immediately thereafl»r. Tlie end of the second stnldng dement 

Hie first and second elements of ^ etriking means may be fetmed separately or 
fonned a* a monolithic means, for cxampfa, Iqr mouldiog. Ihe second stdkiqg demLt 
may be adjustable so Aat fts ,adiall6x«th may be increased or decreasedlo^ the 
thKsfcness of the particular type of stalks being processed. 

bea^e or the lite a««*ed to a «speotive vane. Hie blades mdial pSion may be 

THe speed of flie vaned-rotor may be adjusted and the aBgmnent of the bending 

15 -^»^thebendingeleme«andth^stalk««^ 

««ct oonfi^wiott and aHgmneat of the lotor vanes and also the vaned-rotor in 

Ae plant inatenal to be pn>cessed and may be easily detennined by the skilled person 
bytrialandaTor.Ihapaxticularlyp«fericdcmbodinxeMofhempprocessing. 
ther^ fiacture and/or siditting). al^ spedfically. various transverse flbmuT 

^rZ!*^*',*^"^^'^*^^"^^ Tldsxesoltsinamore 
effiaentfra^ttirc/jphttu^ action and 

outerlayer from the inner hard. hbkjus 

(ifp«sent>,orbotJva« 

»ufi5c«^y«^-soast«cau«lon6itudinal^^^^ fJ^*" 
TZ^ striking portion may be an edge of the vane aad/or blade, kfos. preferably 
the 6ta& ,s spl on contact .«th the tot lotor vane while contact of the st^ 

^c^^ ^ «>-^^ 
and configu^d m sue* a way so as to achieve hmnediate fracture(»^^^ 
sphttingyseparating action, as ^ be flirther described below 

^'^""r^'"***^^*^««°»^*P««»offl««alkintothedeco^^ Xhe 
lotatmnal q«ed of the vaned-nrtor depends on the speed at which the staDc is fed to the 
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bendmg dement ^ the j^goents between strikes is too long, W unsplit sectbns 

vanaWfi against the ap^ed of the in feed on tho basi^ of tvoe of cmn ^ 
averag» stem thicknew and lensthat fca^ ^wi^IT <f «op» age crop and 

- ^i^tl- 1^ ^ ^ *^Ps n»y need a diffeient soeed 

6 rdstionship behveen rotor and infeed rollers The o«<-» ^-I ^ "uicrentspeea 
«wwwi «f *u_ « . - "ucsea rouets. The speed depends upon the surfece 

may rotate at between 2.000 to 4000 m- I vojuwo-iroor 

characteristioofthcstalk. ^ " ^ d*5««dlBg tl» physical 

s^arated «re and tianspoitnigthe Mpaiuted cote through ito 
SHJetoremovetheaepanitedcoreihwithedevice. « ieart partially open 

Ihthecaseofavaned-rotor,thevanesthemfielvesinduceaiiflow BiiseirflBa, 
« ""^ybeangmentedbythei^afaddMonalnon-slxikingvanT 

^"^*^°^^'J«*^«^fl«wprovideshigbvdod^ 
ftede,ace.ll«n««^for providing air flow 

air. ine nieaos for providing air flow mav Hf* ^^-^ ^ w 
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a5SodatedjwthniekMfi»fertherjmx»ss^ 
example chemical treatmeflt tnenwe 

The device of the imrentiM is smtable fin- luwasamnglcc^ 
pnocessii® arrapgemeiit OTapJura^ 

bete»tpoiated mto a processing syrt^ 

lhe^cemayfi«herindudeavacu»m«^ 
of tiw core after it leav«s the decoiticator. 

^^^^^P'*'"^ «««^«d^tkthep«oe»ii.8ofthebastfibreplaiitsis 
thatttebastfihiewiapsarounda»n>torv«w. m a preferred fonn. the device of tha 
P^.m^np«>vide8a sohttiontolhiaprobkm by iBdudipg in the device one or 
m>re8uardmeanst»preve«fib«^i^^^,^^^ Prefe„.blythc 
gUBtd means is/are one or more thread guartpl«t«. 
^P^peodmg Aesizc of the appa^ 

harvesto^^pjc, or ahe^atively. be .eltpropeUed by apetrol engine for 
c^^ple. tbefeedcrnrtU^arep^ 

end,whicbsen^tocoU«^theprocessedandsq««tedhunlandfib-^ ^ 
.^H J" aspect the p«sent invention pn>vides fibre produced fion, 'the 

apparatus provided by the present uwentioa 

The fibre may be subjected to an enzymic tteatment as described fa 
PCr/AU02/0C«^|.thedisc,o^ofwhici:^ 

the nJl^t^lS^ "^"^^ '""^^^ apparatus of 

^epx«ent«veabonm.«rbeaheTop stalk. A particulariy preferred hemp is Lctf 
^^^o^^and^eatheteof. Other phint stalks cnvbagedfer^pr^ 

^'^^"^ etnbodimem of the mvemion win now be described m 
fiirther detail ^ r^fi^ace to the fi>llo,vi«g non-hmitina example and the 
aocompanyhig^ures. 

err ! " • f e -Kierstood to imply the incta^on of TlZ 

'^'-'^ ^ of elements, integem or steps, but not the o«dusioa of 
any otherdemen,, mteaerorstep. or ffoup of elements, intcgcts or steps. 



IS 



Brief PftP/jtlff^^j, » ftheyip f|»>n 

3 » 5 aqfia a. pn^^ ^ ____ ^ 

Examp lft 
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to ttefete rollcR « iltt mtadoi/d ^eea of to 

quite Bmall (fester revs) to quite tege (iUowar ««« ) ™3r ramus nom 

pbte 9^ a thread guard 16, wMcH sen«s to miaonise aay eotaBgleLt of tbe 
^^mateaaliatherotorvancsiaisas^^erl,^ 

e«eads^ iw <rfH«vaned totor is associated with ablade 13b wb«« theblade 

^sTJlZl"?^ ""tT" «^ ^ created by ^ rotation or ^l 

Z o?^e * ^ Mast fi^es the hard «»„e„ta da«™^a through the 

separated umer hurd 20 and fibrous outer n«r» -si ^ convByor, xim 
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«»it«tforthe present invention. L nrT^? «'Wy &r the pu,po« of pcovidmg a 
tbese «att«B ilL p« ^^J^ 1,^^^ ^^^"^ that or aU <rf 



I>ated tlua lliirtiedi day of March 2003 



Rhre L^oratoiy Pty Ltd 

Patert Attonisys for the Applicant: 

FBRICB&CO 



n>iVWBtop«SW200awPl3l7pivte^oe 



«>MSION«8MBM>0200577 Reodu»rii. 



t i 00:43 FAt 91 » 9993 3999 F B MCB A CO. 



1/* 




COMS ID No: SMBW0200577 Received by IP Australia: Time (Han) 23:« Date (Y-*W)200M3^ 



03 '05 00:43 FAX 01 9 9803 3099 



FB RICE & CO 





COMS IDN«SMB|.0O20O57r Reeeh^d bylPAu«*aIla:Tta.6(Ha«)23«DaiB (Y^*d>200M3« 



